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GASTROSTOMY TUBE FEEDING AND MANAGEMENT IN THE COMMUNITY
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ABSTRACT

Gastrostomy tube feeding is the preferred method of
long-term feeding for individuals who are not able to
maintain adequate oral intake due to dysphagia or other
underlying medical conditions. Family physicians may
come into contact with patients who are on gastrostomy
tube feeding in the inpatient, outpatient or community
settings. As such, it is important to understand its
indications and contraindications, complications and
general management. The Home Ventilation and
Respiratory Support Service in Tan Tock Seng Hospital
manage patients on long-term invasive or non-invasive
ventilation in the community who may also require
gastrostomy tubes due to their underlying disease,
and also does gastrostomy tube change in the home
setting where appropriate. In this article, we review
the indications and contraindications for gastrostomy
insertion and the types of gastrostomy tubes available.
We review the evidence for gastrostomy feeding
compared to other modes of enteral feeding, namely
nasogastric tube feeding, which is the most widely-used
form of enteral feeding. Finally, we also cover current
guidelines and recommendations for gastrostomy tube
management in the community, such as tube change and
complications, and selection of feeds.

Keywords: Community, dysphagia, enteral, gastrostomy,
nutrition

INTRODUCTION

A large number of patients in the community have associated
dysphagia due to underlying medical problems and require
long-term enteral feeding. In this article, we review the evidence
for gastrostomy tube feeding and its use in the home setting.

INDICATIONS FOR GASTROSTOMY TUBE
FEEDING

Enteral feeding provides nutritional support to patients who
are unable to maintain adequate oral intake to maintain their
metabolic requirements." For patients who require long-term
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enteral nutrition, beyond four weeks, gastrostomy tube feeding
is the favoured choice of enteral nutrition.

There are several modes of enteral feeding:
*  Gastric feeding — gastrostomy tube
*  Nasoenteric feeding — nasogastric (NG) tube

e Other enteral feeding tubes — Jejunostomy or
gastrojejunostomy tube

Below are the various indications for gastrostomy tube insertion
15.

1. Dysphagia: this includes neurologic disorders such as

a. Stroke, motor neuron disease (amyotrophic lateral
sclerosis), cerebral palsy, brain injury, Parkinson’s
disease, multiple sclerosis

b. Dementia: this is controversial as evidence suggests
that careful hand-feeding and tube feeding result in
similar rates of aspiration pneumonia.® However, this
topic goes beyond the scope of this article.

2. Impaired consciousness: causes of this include
a. DPatients with a head injury

b. Patients who require management in the intensive care
unit

3. Obstructive causes include:
a. Head and neck cancers, oesophageal cancers

b. Gastric decompression: gastrostomy tube insertion
may be indicated for drainage of gastric secretions in
patients with chronic gastrointestinal stenosis or ileus
due to abdominal malignancy

4. Others:
a.  Cystic fibrosis
b. Malnourishment or anorexia
c. Tracheoesophageal fistula
Contraindications of gastrostomy tube insertion include"**:
Relative:
*  Hepatomegaly
*  Splenomegaly
*  Dortal hypertension with gastric varices

e History of partial gastrectomy

*  DPeritoneal dialysis
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Absolute:

e Coagulopathy

* Infections: sepsis, peritonitis, abdominal wall infection
*  Haemodynamic instability

e Deritoneal carcinomatosis

e Severe ascites

*  Gastric outlet obstruction/gastroparesis (if the tube is to

be used for feeding)
*  Previous total gastrectomy
e Datient refusal to undergo the procedure

In assessing patients for gastrostomy tube insertion, it is
important to have a multidisciplinary team-based approach.
The team should have a discussion with the patient and their
caregivers regarding the objectives and outcomes of tube feeding,
taking into consideration the patient’s medical condition and
overall prognosis."

COMPARISON WITH OTHER MODES OF
ENTERAL FEEDING

One of the most common modes of enteral feeding is the
nasogastric tube. The NG tube is recommended as a short-term
mode of feeding for patients who are expected to recover their
ability to take orally, or for enteral feeding for a duration of up
to 30 days.! NG tubes can be changed in the community setting
or long-term care facilities by nurses, whereas trained doctors
change gastrostomy tubes. Contraindications to NG tube
placement include head and neck surgery or trauma, basal skull
fractures, oesophageal strictures and oesophageal varices.”® Use
of the NG tube in patients with a tracheostomy is associated with
complications such as aspiration pneumonia, chronic sinusitis,
gastroesophageal reflux and oesophagitis.”!' The use of NG
tube in patients with tracheostomy on long-term ventilation is a
risk factor for the development of a tracheoesophageal fistula, a
rare but potentially devastating complication.'""* Additionally,
NG tubes have to be changed fairly frequently — every four to
six weeks'? — and even sooner if they become dislodged, whereas
gastrostomy tubes can be used for longer periods of time. It
is for these reasons that gastrostomy tube feeding is used in
tracheostomised patients on long-term mechanical ventilation
in the home setting. For patients on long-term non-invasive
ventilation, gastrostomy tube feeding is preferred as NG tubes
can compromise the seal of the mask or nasal cushion and
cause an air leak.”” NG tube feeding in patients on continuous
positive airway pressure ventilation may result in an increased
risk of reflux aspiration.® The use of NG tube with nasal cannula
may also result in pressure sores.

Compared to NG tube insertion, gastrostomy tube feeding
was found to have lower rates of intervention and treatment
failure.”'®"” Gastrostomy placement is also associated with
a better quality of life in terms of convenience, comfort,

body image and social activities."" Another advantage is that
cognitively-impaired patients are more likely to be aware of an
NG tube at their nose compared to a gastrostomy tube, which
can be kept out of sight at the abdominal region. They are hence
more likely to pull out or dislodge the NG tube. However,
the rates of aspiration pneumonia are comparable, and there
is no mortality benefit."' One study suggests that the costs of
gastrostomy tube placement are higher compared to long-term
NG tube placement.'® However, the quoted costs may not be
applicable to our healthcare system context, as gastrostomy
tube change in the community would likely be associated with a
significantly lower cost compared to hospitalisation. At present,
there are no local studies comparing the cost of long-term NG
tube feeding with gastrostomy tube feeding.

Jejunostomy tube feeding may be used for patients who are at
increased risk of aspiration or have issues with gastric reflux.''4
However, these methods of tube placement are technically
challenging and cannot be changed in the home-care setting. At
present, there is little high-quality evidence available comparing
outcomes and complications of gastrostomy and jejunostomy
tubes.'®" Jejunostomy feeding has also not been shown to
be superior to gastrostomy tube feeding.® Current guidelines
recommend gastric feeding tubes as first-line for enteral
feedings, followed by post-pyloric tube feeding if patients are
unable to tolerate gastric feeding.'®

The table below shows a comparison of the outcomes of

different types of tube feeding:

Table I: Comparison of different modes of tube feeding

Modes of Intervention | Aspiration
erventio spiratio . s
enteral . P . Mortality Other complications
. failure pneumonia
feeding
Nasogastric Chronic sinusitis,
& gastroesophageal reflux
tube T No No . )
Higher' . 0 . 0 disease, lower quality of
(compared to difference difference lifel®. tracheoesophageal
gastrostomy) ? phag
fistula '
Gastrostomy
tube Lower!® No No Necrotising fasciitis',
Wi . .
(compared to difference’ difference' colocutaneous fistula’
NG tube)
ejunostom . .
g Jm red ty No No No Higher peristomal leakage
compared to | . . . 5
p difference’® | difference’® difference’® rate than gastrostomy'”
gastrostomy)

METHODS OF INITIAL PLACEMENT

The three main modes of gastrostomy tube insertion are:
*  Endoscopic (PEG)

e Radiologically-guided (PRG)

*  Surgical gastrostomy

The PEG and PRG methods of tube placement are most
commonly used and have replaced mainly surgical placement
of gastrostomy tubes.
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TYPES OF GASTROSTOMY TUBES USED IN
SINGAPORE

The two main types of gastrostomy tubes used in the community
for tube change include the standard gastrostomy tube and the
low-profile or button gastrostomy tube.

FEED

@

Image I: Standard gastrostomy tube??

Image 2: MIC-KEY G feeding tube: Low-profile/button
gastrostomy tube??

GASTROSTOMY TUBE REPLACEMENT IN THE
COMMUNITY

Gastrostomy tubes can be changed in the community setting,
although its safety has not yet been studied. Current practice
guidelines recommend that only healthcare professionals,
such as gastroenterologists, who are trained in the procedure
be allowed to change gastrostomy tubes. The following groups
of healthcare professionals can replace gastrostomy tubes for
patients in Singapore:

1. Tan Tock Seng Hospital Home Ventilation and Respiratory
Support Service (HVRSS) and Singapore General Hospital
Family Medicine and Continuing Care

2. Nutrition clinic, specialists or emergency department

GASTROSTOMY TUBE FEEDING AND MANAGEMENT IN THE COMMUNITY

COMPLICATIONS OF REPLACEMENT

Most common complication:
*  Accidental peritoneal placement of the tube?

©  Symptoms: The patient may present with abdominal
pain, fever, and signs of frank peritonitis on clinical
examination after resuming feeding through the tube.

Rarer complications:

e 'The tube replacement site can become infected, especially
if the balloon is under-inflated or not opposing the gastric
wall.

*  Bleeding due to trauma during tube replacement* or from
granulation at the stoma.

The following table shows the frequency of local complications
and causes of tube removal in gastrostomy tubes:

Table 2: Local complications and causes of tube
removal®*

Polyurethane PEG Silicone PEG
Wound infection (PEG removed) 25/228 (0) 6/69 (0)
Buried bumper syndrome  (PEG removed) 1/228 (1) 1/69 (1)
Irreversible clogging (PEG removed) 1/228 (1) 0/69 (0)
Catheter deterioration (PEG removed) 36/228 (36) 25/69 (25)*

FREQUENCY OF CHANGE

The gastrostomy tube should be changed depending on the
brand and type of gastrostomy tube used. Silicone tubes can
last up to an average of nine months.” In general, the tubes
are recommended to be changed every 3- to 6-monthly. The
HVRSS replace about 2 to 4 tubes a month for their patients.

The exact duration of balloon life may vary and cannot be
predicted. Silicone balloons generally last 1 to 8 months, as
advised by the Halyard Health manufacturer.”® Evidence has
shown that the mean time for gastrostomy tube replacement
is 287 days for silicone tubes?, but the lifespan of the balloon
varies according to several factors. These factors may include the
amount of water used to flush the balloon, medications, quality
of tube care and gastric pH.*

Indications for change of gastrostomy tube include?*?%’:
e Blocked tube, not responding to traditional measures to
unblock it

* Dislodged tube: within 24 hours of tube dislodgement,
a Foley catheter can be inserted into the track to prevent
track closure

o If the tube is dislodged within four week of initial
placement, bedside replacement cannot be done due
to track immaturity
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©  Risk of peritonitis, sepsis and death

°©  Commonly due to patient pulling on the tube
or movement of the tube during patient transfer,
repositioning, or other care

* Significantly deterioration in the condition of tube
including cracking, splitting and discolouration

e Tube causing stoma site complications such as pressure
necrosis on the surrounding tissue

*  Replacement due to patient factors: for example, switching
from a standard gastrostomy to a button-type gastrostomy
tube

e lll-fitting tube: when the patient has put on or lost too
much weight such that the tube no longer fits properly and
is at risk of complications (such as tube leakage or pressure
necrosis)

TYPE OF FEEDS SUITABLE FOR GASTROSTOMY
TUBE FEEDING

Commercially-prepared feeds are recommended for tube
5,11,29-32,

feeding. They come in various types

*  Polymerised feeds: These are most suited to patients who have
an intact digestive ability. They contain intact nutrients
with a variety of protein, carbohydrate, fat, minerals,
vitamins, trace elements, fibre, and water content, and are
nutritionally complete.

*  Elemental feeds: These feeds contain enzymatically
hydrolysed macronutrients, and are suitable for patients
with impaired digestion, malabsorption, or pancreatic

insufficiency.

*  Disease-specific feeds: Special formulations are available
for patients with specific nutritional requirements due to
underlying organ-specific diseases. Examples include renal
or diabetic formulas.

Blenderised food is not recommended for gastrostomy
tube feeding.>!' Feeds are viscous and food particles may
cause blockage and deterioration of the feeding tube. In
addition, the nutritional content of blenderised food is
variable and inconsistent, and may not be nutritionally
adequate as compared to commercially-prepared feeds.”
It also carries the risk of microbial contamination, which
increases the risk of complications, especially for patients who
are immunocompromised or have achlorhydria. Infective
complications include diarrhoea, pneumonia, and sepsis.>'"*
Compared to blenderised food, commercially-prepared enteral
nutrition is associated with a decreased incidence of infections,
reduced hospitalisations and decreased length of hospital stay.®
Contamination of commercially-prepared formula can occur as
well, and hand hygiene practices are recommended before the
administration of feeds.* Feeding sets and containers should
also be changed every 24 hours."!

For the administration of medications, it is suggested to
use liquid medication where possible. If there are no liquid
alternatives to tablets, consult a pharmacist to determine if
tablets can be crushed and mixed in water. Solid medications
should be crushed into a fine powder form and dissolve in
warm water before administering medication. Avoid crushing
enteric-coated medication or mixing medication with formula
feeds. After administration of medications, flush the tube using
a catheter tip syringe.”

LOW-PROFILE BALLOON TYPE PEG

The low-profile or button-type gastrostomy tube is usually used
in the paediatric population due to the unobtrusive nature of
the tube and better cosmetic effect. There is also a lower risk
of dislodgement of the tube, which also makes it suitable for
patients who are at high risk of accidental dislodgement of the
tube, such as patients with dementia or altered mental state.>
There is also a lower risk of occlusion of low-profile gastrostomy
tubes due to the larger diameter of the tubes.>¥

In adults, the low-profile gastrostomy tube is usually inserted
after the stoma tract is mature, after at least three months.®
Obese patients may not be suitable candidates for low-profile
gastrostomy tube placement, as the length of the abdominal
wall tract may exceed the maximum tube length available.?®
Similarly, post-procedure weight gain or weight loss can result
in pressure necrosis of the peristomal region or leakage of gastric
contents.

CONCLUSION

Gastrostomy tube feeding is the preferred mode for long-term
enteral nutrition. It has lower rates of intervention failure
compared to NG tube feeding, comparable complication and
mortality outcomes, and is associated with a better quality
of life. Commercially-prepared feeds are preferred over
blenderised feeds for nutritional value and lower risk of causing
tube blockage. The steps to changing a gastrostomy tube and
its daily care, maintenance and troubleshooting are described
in Annex A.

Home enteral nutrition teams provide ongoing medical care
and support to patients who require long-term enteral feeding
and their caregivers. Patients on a home enteral nutrition
programme are found to have improved or stable physical and
mental well-being after enrolment.*” However, there is still liccle
evidence regarding patient care in this area. To the best of our
knowledge, the safety of gastrostomy change in the community
has not been studied. We would recommend further studies
in this regard to shedding light on the safety of gastrostomy
tube change at home versus change in the outpatient clinic
or inpatient setting, including the incidence of complications
from a change in the community.
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ANNEX A:

HOW TO REPLACE A GASTROSTOMY TUBE?>*?¢

1. Review the indications and the need for gastrostomy.

2.  Examine the old gastrostomy tube to confirm whether it is
still in place, patent and functioning well.

3. Examine the gastrostomy site for signs of infection, any
evidence of stoma closure, or displacement of tube inside
the subcutaneous tissue.

4. Check the new gastrostomy tube for defects and test
balloon function with distilled water.

5. For the old balloon gastrostomy tube, deflate the balloon
completely by aspirating all the fluid via the balloon port.
Remove and check gastrostomy tube.

6. Insert the new gastrostomy tube into track gently. When
the tube is completely inserted, inflate the balloon with
distilled water.

7. Retract the tube until resistance is encountered from the
balloon coming into contact with the gastric wall.

8. Flush and cap the ports of the gastrostomy tube

9. To confirm placement, aspirate from the feeding port and
assess the pH. Check for evidence of gastric contents in the
aspirate.

TUBE PATENCY GUIDELINES?%40-4!

Proper tube flushing is the best way to avoid clogging and
maintain tube patency. The following are guidelines to avoid
clogging and maintain tube patency:

e Flush the gastrostomy tube with water every four hours
during continuous feeding.?' Flush water into the tube any
time the feeding is interrupted. For intermittent feeding,
flush the tube before and after every feed, or at least every
eight hours if not using the tube.?*4-4>

e Flush the gastrostomy tube before and after administration
of medications and in between medication feeds. This
will prevent clogging of the tube or potential medication
interaction with formula feeds.?"*

*  Where possible, use liquid medications. If there are no
liquid alternatives to tablets, consult a pharmacist to
determine if tablets can be crushed and mixed in water.
Solid medications should be crushed into a fine powder
form and dissolve in warm water before administering
medication. Avoid crushing enteric-coated medication or
mixing medication with formula feeds.?

* Do not use acidic fluids such as cranberry juice or
carbonated soda to flush the feeding tube. The acidic
quality of the irrigants combining with formula proteins

GASTROSTOMY TUBE FEEDING AND MANAGEMENT IN THE COMMUNITY

may cause tube occlusion.?6-274042

GENERAL FLUSHING GUIDELINES?¢40-4!

1. Flush the gastrostomy tube using a 30 to 60ml catheter tip
syringe. Do not use smaller syringes as this may increase
pressure on the tube and cause tube rupture.?

2. Room temperature tap water can be used to flush the
tube.”’ Sterile water may be used for immunocompromised
or critically ill patients.”’ The amount of water may vary
depending on the individual’s fluid requirements, medical
condition, and type of gastrostomy tube used.?*“*“! The
average volume of water required ranges from 10 to 50 ml;
30ml has been shown to prevent blockage for adults.?*273!
Individuals who have been placed on fluid restriction (such
as those with cardiac or renal failure) should receive the
minimum volume of water flush needed to maintain tube

patency,26:40-41

3. Keep a record of the time of flushing and amount of water
used. Documenting feeds and water flushes will help

caregivers to more accurately monitor the individual’s
needs and fluid intake 20441

GASTROSTOMY TUBE DAILY CARE AND
MAINTENANCE CHECKLIST?¢4°

Assess the individual
*  Assess the individual for signs of pain or discomfort
Assess the stoma site

*  Check the stoma site for any signs of infection (skin
erythema, irritation, swelling, tenderness, warmth,
rashes, purulent or gastrointestinal drainage)

*  Check for signs of pressure necrosis, skin breakdown or
hypergranulation tissue

Clean the stoma site
¢  Clean the stoma site with warm water and a mild soap

¢  Clean in a circular motion starting from the tube and
moving outwards

e Using a cotton tip applicator, clean sutures, external
bolsters and stabilising devices

* Rinse the site thoroughly and dry fully
Assess the tube

*  Assess the tube for abnormalities or complications such
as tube damage, clogging or discolouration

Cleaning the feeding rube
*  Use warm water and mild soap to clean the tube

*  Be careful not to pull or manipulate the tube excessively
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while cleaning
* Rinse and dry thoroughly
Clean the gastric and balloon ports

*  Using a cotton tip applicator or soft cloth, clean off any
residual feeds and medication

Rotate the tube

*  Rotate the tube 360 degrees daily. This is to prevent the
tube from adhering to the stoma tract

Verify placement of the external bolster

*  Check that the external bolster is positioned at 2-3mm
above the skin

TUBE OCCLUSION:

The rate of gastrostomy tube occlusion ranges from 20 percent
to 35 percent.”#

Tube occlusion is generally caused by*:
*  Flushing related causes

©  Improper flushing technique

©  Not flushing tube after measuring gastric residual
volumes

¢ Medications related causes

©  Administering medication inappropriately

o Pill fragments or viscous medication causing blockages
¢ Feeds-related causes

©  Viscous formulas are more likely to obstruct tubes

©  Contamination of formula feed leading to coagulation

HOW TO UNCLOG A GASTROSTOMY TUBE?**?*°

1. Check that the feeding tube is not kinked or clamped.

2. Milking: If the clog is visible in the external tubing, attempt
to break up the clog by massaging or milking the tube
between fingers

3. Flushing: Place a catheter tip syringe filled with warm
water into the adaptor or lumen of the tube. Pull back the
plunger and then depress it to dislodge the clog

4. Combination: Repeat step number three if the clog remains.
The combination of suction and syringe pressure should
resolve the obstruction

5. The tube will need to be replaced if the clog cannot be
removed with the above interventions
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